Effects of in vivo and in vitro fertilization environments on the expression of a surface antigen of the mouse sperm tail.
Sperm maturation antigen 4 (SMA 4) is a glycoprotein secreted by the mouse epididymis that binds specifically to the sperm tail. Its fate has been examined on cauda epididymidal sperm in vivo and in vitro. SMA 4 was detected by indirect immunofluorescence (IIF) on sperm flushed from uteri of mice 5.5 h after natural or artificial insemination, but not on sperm attached to cumulus cells or zonae pellucidae of eggs recovered at that time. Detectable SMA 4 declines with time in vitro, as assayed by IIF on intact sperm or by enzyme immunoassay (EIA) of detergent extracts. After 3 h in vitro, 90% or more of sperm are not positive for SMA 4 by IIF. EIA of medium in which sperm have been incubated suggests that SMA 4 is being released from the cell surface. This time-dependent loss of SMA 4 is inhibited by mouse or rat cauda epididymidal fluid, low incubation temperature, or lack of protein in the incubation medium. However, the loss does not seem to be affected by the presence of eggs, cumulus cells, or oviduct fluids. SMA 4 is not removed from the sperm by selected treatments, suggesting that it is bound to the plasma membrane by strong, noncovalent interactions.